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HH^^l* ^IE*iM-g- ^^ri-M^l^KATPS for Train 

Control Using Data Communication} 
iJi^tfl^s-] ^t*lJr 26 

[Ji^vfl-g-] 

<26> <a«]-^^-S <a^>^^H# fl« ^^iL^^l* "^Bl'iCBalise)"^ 

7^, ^HM-^ flay, ^ *l^-3ii# ^^Hr 3*1 <W. 

"K-Balise"^ «*fl ^>-8-s)fe ATP^I «3pf-o}T^ «1 ^(Beacon) , H€ 
(Transponder), ^piS^, *13-*h tflu, ^je ^ ^71* -f-^tb 7fl^ 
. S] ^e]^Ql4. s.^} -B-^oflA-l A>-g-§>^. -frg. ^B]^(Euro Balise)# 5E.^tt ^J^- 
3- ^°lH*r ^^Hfe °]» 'K -Balise'S 3*3 
[^tfl^s.] 27 
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28 

[Ji^tfl'S-^l ^^Jl 29 

<29> ^ ^H^HH ^-=-^^1 ^m^-, ^7><4 ^ 

il^jls. °}^}JL7\ iH^Hr ^ 7}*1 9X9X^. 1*>^ 

3- 71^ €3^3* Jl^sl-^- ^ 200 Km/h ^ 7>^1^>i 

UMJtfl-tflHfl ^^J: 33 

[Ji^tfl^J-^-] 37 
C-S-^^l 33 
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[J£3*fl-§-] 

^3 1^1^ ^-g-^Sj-^ofl D^-ej. 7^7]. 

^ ^^sj-Cg^oflA^ *A1^£7> nflo. 7Hi 

[iL^cfl^J-^] ^tHiL 38 

[iL3*fl-g-l 

*lH*Rr ^^K&J^l (ATP)<Hl ^-§-5]^ H€^^i 
(transponder)^ fe]i"^ Bfln ^ Jl£^ >»05|^-4 o] iL^s^ «>, 

ATS ^^tfloflA^ Ais]^ g SL^o,}^ zl 

[J±3tfl>&^] 42 
[Ji3*fl-g-l 

(distance to go) ^H" ^fl^AS. ^ltrM^r ■^3 6 fl ' ShSl^rS.* 

*HJ-#W A JS2] %-g-S-g- ^K^aj °J3^ ^ 3^* ^ 

&5M=- tb ATPS# ^^Hr 35* ^^AS ^4. 
[J±3 3)^^-1 ^l^S 43 
[^3^1 33 
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^"71^ ^-fc ^*}7) flt& *HM t-lHEi 0 l-§-^>^ 

^1^^-* ^^Rr K-Balise« ^^1*>J1 *HH] *1^3iL n||S.s] ^7>S}^ 
ATP^J- ATS^ 7]^# ^ <&±r ATPS^l ^AS -=-5.71 a| 

1- ^SS ATS ^3*Hr -§~^ 7fl^oH u1jo)Ei ^7>*V 3j£*g ATS* ^tb^. 

[ji^cfl^-^-S-] Ai^Hl^l 49 

[Ji3^-g-J 

^l-S-^l(10)fe ^S^-fHS^l^H ATS K- 

Balise(12)S ^£1^ #7l K-Bal ise( 12)^1 HH^I* <y?^Rr = 3.n2JM (13)« 

[Ji^tflW^-l ^^3: 59 
LS^'Sl 33 

*1 *l A o^ 3JiL, ^ ^ ^ 7lEf *}JL 
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9\ %JL *H] wVS. ^ ^olEiolt^-. 

^1, K-Balise^l JS-^Tr ^£-x= 3L^*\9l ^r^S-^M., J\]5.s)g.W: ^ 

[Ji^cfl^^-] -^"iJ: 63 

[Ji^lfl-g-] 

£3i3iLS*l 7l(5)^ ^^1^ ^£^1 ^l^l7l^# 7f7)jl &_Ot^ 

A) ^S^iL, ^1^^. ^ ^JM* Sr^Ji* ^z^oj- tfl^-ofl 
^E*W3l« X^M}. st!-, ^:^i^^^l7l(5)^ GPS ^71(27) ^ ^2.7)^ 
^1(28) #^>^ sflig- ^ofl tfl^ ^JE^Ji ^ *]#3iL« ^ #3*H 

GPS°fl ^ 3^1^ ^ ^fl^- ^cfl tfltb *l#3J±(^33iL ^ 

7>^ti)# ^(back up) ^> ^*>51^- ^ <fi 

150km/h ^^^."^Hr ^>7> *l*8^l' 

[JL^cfl^s.] ^t^Jr 105 
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<i05> ATPStt S^^l #0.^ K-Balise# °l-g-^ 

Jl-§-3$I £#*IH^M: <*-§: ^ 9X51, K-BaliseSf *p£<£Bfl 
7]^ ATS ^1^^># S^ll^l ATSsq- ATP 7l^* ^-g-^r 

^ ^cf. ^* 3-§-« ^ 5^ £^*Kr ATP Aj^efl ^ 

3-3*1 ^fl 1*>, ^Hl^Km)!^, 7l€^H ATS-1(3^H 

«<H1), ATS-2(^£^a>a1)^ <g*> ^ojcf. 

[Ji^tfl^s.] ^1 if wis. 107 
l>±33-^] 33 

[Ji3*fl-g-l • - 

<107> ^ ^*>^ f t-H°lB] f-AlH^^ ol-g-sr]-^ ATPSf ATS^l 7]^ ^-g-*} 

^ ATPS# ^ 5U^-. ^1, ATP *}33*l7> -gr^^ltb^£# 

^- ATPS^ *>3£:3i3-£ ^ * -gr^Ji^j^M: *}JL, #^ a}^ 

^ *}7l ^71^ ^^71^- ^ ^ -frXJ 71^ ATS ^4^1 

?fl3E #£^1<H^ Jl^3-°S ^ &cK 

109 
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^ ^ ^1 A W K-Balise, #5L^#7] £E^ GPS ^7l* ^-sfl cj-z^SS. 

*r 91^-. °<H 4^ £r ^r^Hr-i- tfl^ cfloiEi# ^ 

[Ji^tfl^-^-s.] Ai^wis no 
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[^ai^^i mm 

IMmmm 2003.07.02 

[^S°J ^SS] C-HOIEHS^iS 0|§& i!£HICHg »§S»fiS§|X|SX| 

S§SS] ATPS FOR CONTROLLING TRAIN USING DATA COMMUN I TAT I ON 

[S^ei3Hl 1-1998-001984-8 

[S^eiSH] 4-1998-016727-3 

[cflaiej] 

[CHBI&I3E] 9-2000-000412-1 

[5S?|g!§^S!S] 2003-010584-1 
[S3flSS^B!Sl. 2003-015194-5 

[S^&i^Hl 4-1998-016727-3 

H^gj HI 42^21 ^§011 2\m , ^©{S HI60i°J CHI °|°[ M 

CHB-1 2i (oi) 
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I^SSS! 12 2 12,000 a 

0 2 0 SI 

EtiAta^SJ 14 » 557,000 S! 

I e jiii 598,000 m 

[SSAI^l ^^IS(70%^3) 

E£> h ^ 179,400 ^ 

[§¥AH#] I.QSfAH ■ 3A||Ai(SES)_1S 2.^^ISSe ig§fb AiW[ 
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K-Balise* *HH]^ ^l^ji nflS.ii| ^7>§H ATP^- ATS 

51 7l^# ^-g-m ^ &5I-Ij- ^ ATPS^l 

*>^<H7l ^ *a]s.1;S ^HH^l^-; ^^-fte^l^H ats 

t-flolB] ^-Alwj-^^- ol-g-^j- K-Balise, -#7l K-Balise<i ^He^-I- <y^Rr 

^°fl -n#-^s c-))^ie|^-ai# =r 

3. ^-jLTlel iM^j ±L*P3^- ^ii*>ZL ^-Ji« ^ &t}. SE 

•A}^^ *\7\ &&f>\jL £r$7}^ Ji^ g ^-O.^, ^--g-^ 

s. 1 

^l^il^l^l, ^E^lJl^H , K-Balise, tfl <>1 &\ ^ , Jf^^ 
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tlHEi^f-A]* ol-g-tb Hi^H-g- ^^V^^^l^KATPS FOR 
CONTROLLING TRAIN USING DATA COMMUTATION} 



<i> 1 : ^3 ATPS M-Bhflfe 

<2> £ 2 : 3*41*1 ^3 7 ]]^^- ufEfvfl^ 

o> £ 3 : ^#*H 5^ -=-X7i e) *fl<H7]-fr ii^M W 51^, 

<4> £ 4 : K-Balise^l ^H*]^ 7 flM# q-^^fe 

<s> i 5 : ATSsq- ATPS £-^*lH 

<6> < E^ s] «-oil tfl*j- if-SL ^> 

<7> l: *HbH v *l • 2: ATPS 

<8> ■ 3,40: x}^<£*\M 4: ^£^'#71 

<9> 5: £^iL^l7l 6: S^-i^^l 

<io> 7: *HMH7l 8: |-tl£t 

<n> 10: 11: ATS *1^*> 

<12> 12,50: K-Balise 13: ^SZLEfl^ 
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<13> 21: ^JET5fl*|7l 22: -§~§-^2Hr %^7] 

<h> 23: ^-5.^(1 <H7l 23a: " r °l5L3.H.S>*lH 

<is> 23b: t)^*} ^Ji DB 23c: ^-JL7l 

<16> 24: &*I^M7l 25: #?MH7l 

<n> 26: 3l€^3r7] 27: GPS ^7l 

<is> 28: ^^.71^-^1 29: ^EisiM^l-JE. 

<19> 41: ^1 1^7} 42: #^#-^-71 

<20> 43: *fl 2^7} 44: ^7) (decoder) 

<2i> 51: ^2:7] (modulator) 52: n}o] 3 s?iEt^S 

<22> 53: #^^7l 54: 

<23> 55: ^l^r^l; 61: ^ja^E-l- ^1^^ 

<24> 62: ^^-^iBl- ^l^Bfl 



<25> £ OH^^l* ol-g-^j- ^3E;*H-g- 7>^-^^5:^^]^l(ATPS; 

Automatic Train Protection Stop device, °1^> " ATPS" ^-cf)°fl 
-$MI*Mlfe ^^-?> cflo] El (Small Air-gap Data Communication)* 
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^llWb K-Balise» ^wl^ji, *HHl£r *]#^iL fflS.il] 

^7}f>}°^ 7r^*riL:5L#*l(ATP: Automatic Train Protection ; °lsr "ATP" 5]- 
4)^f ^-g-I^^^KATS: Automatic Train Stop; "ATS"Hr 7)^ 

# ^-8-^- *r 5^5^- tr ATPS°fl %°]^. 

<26> o^H K-Balise^ ^*fl *}-8-3fe ATP^l ^1^ > -fHeJoiH ^>-g-^ -8-5. 

^^(Euro Balise)# 7fl^ 71^5. "K-Bal ise"£f ^tr^f. 

<27> <*]7H K-Balise^r *l#*r, ^ SEfe ^r^7l# 7fl^oluj- a. 

l^H^ 'K -Balise'S . 

< 28 > ... <atiV2}o_S, <l*r*r-§-^H-I- ^tr *|#3J J± 31^*1 » "^"^^(Balise)"^ 

^3, *1#7}^ ^&4-5L ^ *WHr 3MWth 

ilS <L>^A>^i7l- ^SRr ^- a} 5] 7>*1 ^-^l^o] °>&i=r. trJ-eH, <t*}o] o. sSAl 
$Jcf. 7)^ ^JEE^-ir Jl^s}-^- ^ 200 Km/h^l £^ ^ ^^afcSLSL^ 
oo> ^1, ^13}^ 3)*fl *\)^<>-3- ^-S7ls1(distance-to-go) 4 
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^R3-8: 0 l-e-*Rr ^s^^l -R-Bl^b ^ ^l3l£L<4 ^.o>^^ ^vsj^i 

^1, -felM-Hf^ €5L^Jl^1<>1 ATS 51 Aj-g-^^rfl^oflA-l 
7} ^JL 8Kbps^l ^^.n. ^cf. 

Alofl al^, JlS^ ^.o>^4 Als^ol iL^^r ^tfl^fil *H^°1 C-flolEl .g-A] 

* *r3*Hr ^*1(.h1c|)4 °im^^ ?flE^!- iL-R-^r C|]o]Blft 

*4l£r ^--§-^4^1 ^ f-^l^ia]- 7ie|7> TJ^sl 
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^ ^1 ^^^«(125Khz ^HH^r ^-A]#£7> nfl-o ^t}-=. ^.fi. 7Ml ol 

i^vi- *iHsHr (ATPW 

(transponder)M- SE^ Eflu ^ 41 3)^ 4 ^ < ?>^°) a}, 

7l^^ ATS ^^(60 Khz ^fl^l 150Khz o^tfl^^ ^^5.^ ^ J±<£ 

SEtb RF-ID^MS. *^1^S7> *)R>sH tfl^g) c-flolE^ .fl^SKr -§-g-^-o> 

#2fl 7l#5] £-7^* «fl^*>7l €■ ^1^1 ^^"?> Cfl 

^^1^1- °l-g-*H *l^JiL» Sl^SHr K-Balise ^ *fl5. 
^7}sH ATPsq- ATS^ 7l^g- ^-g-§ ^ ATPS1- *l]^Rr 33* ^-aj 

71 ^1^71^ ^ ^^71^- iL^; ^ 7)^g- ATS ^sHMl ^ 

.^rt ^£^1^7} 7KhS£ ATPS* ^l^s>^ ^ ^SLS. *Vi=f. 

jL^-f-A]^ 7>^s>7fl 3r}jl iL<?P£ ^ 41 sU±^ ^ tb ATPS* 
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ATPS* afi^Rr ^-g: ^-^.5.5. 



^] 

#7l<q ^^>7l ^ ^l^Hl t-flo}Bl °l-§-*H 

*H^iL-I- K-Balise» ^*1*>J1 ^MJ-ofl ^5.51 ^7H?H 

ATPsq- ATS^ ^-g-^- ^ ATPS^l ?A°}^. , afltMrS, ^17] 

Hi (distance -to- go) ^1^* ATS ^^Hr -§-^ 7}^] cflo]^ -§-^l# 
^Jl<§ ATS 3} ^ 

aI^b^o. '^(self-test )*>ul ^^7}^ 2-&*}JL -B-*]*Rr 

^ 7lt^^ ATS 71^4 ATP 71^-1; ^7fl^ ^SS 

^r**l'. ^7l« 3. *HJ-#3IM--, *>-i-^ ^<H1 <S 

^€ ^fH^#7l, -gr^MlTfl #5L^iL<4 ^ £313 Ji# afl^SRr 
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*HH3-fr3*l#*W 3^r€ ATS x)^}^, x)^6\) c^jolB) ^-a1« 0 Vai^- ol-g.*^ 
tt^iL* ^it^ K-Balise ^ #7l K-Balise°ll OH El -I- ^Sj-fe £SH 

<46> ol^> ; £r ^1*>7fl 

<47> 5. ^°fl W-E- HH^^l^g- ol-g-^- ATPS M-Bj-tfl-c- 

3E£°lrK £'H ^-ol, ATPStt ATS 7l^i]- ATP 7l^g- ^ 

<48> *tt^*l(l)^r ^^1.(2), WElL}(3), ^£^#71(4), £^JiSX|7] 

(5), 2:3^*1(6), *HMH7l(7), f^l£t(8)S 
<49> *l##*l(10)fe- ^li^-fr^^H ATS *l#*Kll)4 K- 

Balise(12)S <#7] K-Bal ise(12)°fl HHEj-I- <gs^>fe- HSZLSfl^ (13)# 

<so> *KH}"*13 ¥^1(2)^ #5L*1H ^ 7>-^ ^l^i ATS 

71^4 ATP 7lV* f^*}*r tK^fl^' T^3°1*lfc3|-, 4 ^"^S. 

<5i> #£«f)^7|(2im ^£^#71^ #^ ^£4=.5LS_ Sfl^H ^1 

<52> -g-^s)-^ ^71(22)^ ATS ^l^Kll)^- *KKN1M-(3)£1 -§-^-ofl £)*>°J 
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^-S^^ ^1^71(23)^ K-Balise(12)^ *HJ-*>iS|| uf(3)7> ^ «fl 

^r^^H 71(24)^- #^-§>^ ^*H1 a)^ 

#^^1^71(25)^ Al^Eflofl Aj-^l ^7fl*Kr #£^iLSf ATS ^l^iL, ATP X| 
«^3E* eTSs *M8=S| 4^r* *fl«:*M |^j lf 
^1^^^:71(26)^ *H}^ ^r^l^l 

GPS ^4l7l(27)ijr GPS(Global Positioning System)^ ^ ^l^il 

^ ^ -fMI^KUSB)^ ^i^^S ^s]^ ^l^al(uSB) 7>= 

(Read/Write)* ^-g-S>JL ^^.^ ^a] iH^o] 7>^^>7fl 5)^ ^^.51^ -g-oj^-g- 
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#J1 *H H>S. ^^5]^ C-HolB]o]c]-. 

<yE^lo]i^c(29)^ ^1 tfl^- ^ ^1 ^> A] ^ ( ?11 £ 2] ^ A] ^ ) 1- ^A] 

iL^S-l- 7>^5>7fl *H cfltb aj^hVai ol cfs. ^ rfl^- ^-^ <g 

3^, *h*tt*im-(3)fe K-Balise(12)^ e3*H i^*fl 3| o) b\J§- a] «j- ^- ^ 
sq.i*| K-Balise(12)5.^-El M^eJH(13Hl ^*fl S^s}-^ ^^JE^-^ *1 
^Ji* *H4 : «H ^th}. 

^S.^#7}(4)^ ^ofl <£;g^ .^S.^ #7] !£tc- S-l-e] 

^71 ^ oj^^^Ai 7 fl<4 

^T^^JLiAl 7]( 5 )^ cj^tg g:^ o>^zi^ ^a] 71 7}7]JL °- 

^HlTfl ^E-^JiL, *1#3J± * ^AtV ^^Ji* A]z|^o.S. *fl^-S}^, 
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4-51*1 a] Tfl # i^-SHr ^^ojcf. HLHV, £#^iL^l7l(5)^r GPS ^71(27) £ 

GPS<H1 ^ *V^2] 3*1-1- SKltb * «fl^ *l^i(Ji^^ 

-a £ 7>^^iL)# ^(back up) ^> -g-^Aijr^. ^-a].^ £ s. ^oicfl, <H 6\}s. 
150km/h <>1^ ^^^."el-Tr ^SL^im ^r7 r 

^^3*1(6)^ £*lJ2.;EL# ^l^*>7li4 3gSLi£ 2,^7)^ 

^3 ^711 #%ofl rfltb *l#^Ji ^ ^^^.1- #^B#Al^^o. 

»Ali^^ ^ 7>^^ oj-g-^ T3]lolEl#Al* ^ 4 

^°1 °1^<H*M, ^>7ll ^irS^c) ^ x\i$<£ ^ #*fl 

3^ 7>^>7ll ^7H, ^>4>^ife ^7fl ^r^SlJl ^ ^ofl rfltr 

(TIS;Train Information System) 5E^ l^l^iM 3 *g X| (TCMS;Train Control 
Monitoring System)A^-&| o]tf $]o] >i( inter face) 3^ ^Ji^l^, SHr^l ^ 
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*H^j±^r £*3*H *Hf^ 3^-8- ^Ji-S- ^ 9Xr±. 

<67> ^g, ATS ^-s^^l ^*><^ ^ 

<68> *1^HJ-*1^ K-Balise(12)^ ATS ^1^X11)^- ^<>1 ^^Rr ^ 

^^H^H, *HbH>3ll4(3)7> HH^I ^5>7ll 3^- 

H^ZLElHofl ^ 3.^S\<^\ 7-1^5} ^iL§ S}^^ ^2:*>JL °1 t^A} Jrm 

#3 ^r^-^lsL ^^fl, K-Balise(12)^ ?f.£^-7j-ofl n}^ 4=-$. 

«^ ^^1 ^^.1- *)l^M=h 
<69> £ 1^ K-Balise^l 3Hb] #^7)11- J£<^4. H^ziefl^ 

(13)^ tH^ tfM^ #^x)5L ^S\o) & SiS* , °] ^*)±= K-Balise 

7l^>7>^ cflo]Bll- K-Balise(12)^ H^^-cf^ 

# ofl u] ^0.5. 5>ji HSa^ 7> 71 ^ ofl o] &\ » o_ s ^ 
**Hr ATS ^1^-7>(11)^ «>ssf ^ ATS^V-S-^HH) 

o. ^<#Eflu}-(3)<4 ATS *l#7Kll) £Efe *HK>Efl 14(3)4)- K- 

Balise(12)#ofl -f^H ol^o^t}. 
<70> ATPS1- -^^*>7l ^sflA^ 47^1 jus}!- ^ 01 cf. 
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K-BaliseS] ^)o]b\ s^H HH^S ^l^Ji * 7^1- 7fl>£ 

l-*fl, ^asl "flae) ^oii ^iit oi-g.^ ^i^- 

GPS1- ^*l*<m *H^1 ^ofl 

^-^^r RF-ID -f-^l y o^# 7fl^dt!: efl °1 3 °l-g- 

*H ATS^I 7}^ ^5)711 ^ ^-S^Sl »7r¥*W| ^-g-^lS^i 

ATS^l -§-^ 7fl^<Hl cflo]Ei ^7>*V ATPS1- afl^Kr 3H^. 

ji^s. <i*HH $1*13 ^il^ ^ 

JiS^l' ^1^1 ^4 SL°>^ o) ^^Cf. ^7)1 51 ^-§-(^)o_^JfEi ^s>7fl 

.^3 t-flolE-1 -f-Alo] ol-g-Slji ojrf. ofl^>| JfrigSi) ^fi}^, ^3 

^ SE^ ^-g-ASA-1 RF-ID ^-o) oi^c-)l 2-^3 ^ € tUbM 

<HMfe °1« ^^l^H ^--^Jl ^^flBl^ (Back-scattering)^ AS ^-s> 
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<78> Olofl tiV^fl o]-§-^ c-flclE] ^g-Al^^ ^j-*] ( e) d )<4 

A M ^, ^K^^IM-Sr K-Balise *}°)*\} ^^E]^ ^^S-ofl ^5}- 7fle]<H ^^Hr 1 
^^Tj)* ^^Tfl & ^ K-Balise^ 7flEH°lH ^-g- SJ-i^a} <^ 

^7)P>C} CllolEil- ^*Rr ^7l^ ^S]7fl ^Jolcf. 

<79> ATS^j- ATP^ ^ 7>*1 7j^8: ^*>7l ^S><^ ATS ^1^>7> Af-g-^ 

o] C-flolE^ ^i^fe 7>^>H ^-JLT^el t^HH^ ^E)^ ^3 

<so> ^, ^°)}*]^ ATS-§- ^Hb 1 "*}^ ^7l* <^13}- ^ ^^flM-l- xKHl 

ATS ^1^14 ATP-g- K-Balise# ATS^)- ATP 7l^g- 

<8i> ^S, *H£-°-^- ^5q<H 6 > *fe ^Ji^r **&3$ &t\. 

<82> -fr^tr ^WJI: S*l*rfe ID Marker, Se^o] ^o) ^-g- 
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C-flojE^ Eflol^-sj- ^ 7>^ Ji«3^ ^O-S. S^Sf^ -frjS. C-DojE^ 

*M3W. -B-JL^i.^ ^ tJ-^-g- ^Jil- s>i4^ H3]<yjl5. ^*>JI <3 

£ 2^r £ cflo}B) -f-AUl^o} 7 fl^ 3tb H ^^Hl 

1*} S 2*> S<a(Ll,L2) ^ l^HH^r ^^^71(42)^1 #^ ^ tH^a} 
^^(Cl)l- ^*><*1 ^^^1^ #^o] ^5)711 SjOI, 2*>^ 

*H 1^71(41)^1 ogaofl <g^^V^ ^ 7}^}?]} ^, K-Balise^H ^# 

3Mb) # c]-l^ (decoding)*}^ 42:71(44)5. <r fl**. 

K-Balise(50)fe ^H v< ^ ^14 (40)^1 ^^sHr^ ^Hr^ ^^S)£4 

C3^1 ^^^^lsl^l- ^5T}J1 ^#°1 7>^K£^- ^2:71(51), T7> 

olaS.?lBl-B-4H(52), #^^71(53) ^ (54) « ^«1^ K-Balise^l 

Alifcflofl -.tfl* ^^-Efloi 7.>7l^l^(self-test) ^ ^:^7is.# -Ji^/-fr^«fe 
^1(55)5. t 2 -^* ^ 5fli=h 

°J7H, ^2:71(51)^ Jl^ FET^lJL^H^l^Bl)!- a>^>o^ £ s -g- >1 
n*\*\(Crr)Q ^^^■^Isl5-(L3 > C3)<H1 ^2:^1 ^^£)7fl ^ ^o] a}^- 

013.^^0.^(52)^ 7-1^-^1(54)^1 SIEls^ c-flolEil- 

oj^^ 7lp> ^ ^71(51)^1 ^^^1(54)^1^ H5.ZLeflH(13)l- 
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^ ia<H(L2H *)3L7} $-7]S\i& z\] 1^^-71(41)1- **fl ^iJl ^-A] ^ o_ 

ol^M] a]^^ 2,^ 7 ) (42) ^ ^ 2^71(43)3. 

^1 2^71(43)^1^1^ ^^^Hr^Hr ^IJLl- #^^cl-. 

°H, ^^m-(40)7> K-Balise(50)<>ll e^S] 1 ^ ^^V^IM-C 40)^ ^ 
^2-^+6)] ^-*±s)^ ^s^Aijry]. K-Bal i se(50)°fl -%-7)s\JL o] o-7l^ ^sj-^ljr 

^oj-o^ #1^H ^J^MI ^Cf. 14^, CflolEl-^AloU 

K-Balise(50H &^°\ ^s)^ #7} ^BHrHl^l o}*fl #^^ 7 1 

(53)^1^1 71^ igHM^M, o]^*}- 71^ ^^oJV ^tfl ^Ifl^H 

l-^-qS(52)7> 71^S)JI 71 H^-ZLBfl^MH^. ^ ^7]v\t\ 

w)B"4) ^S7l(51)S #^<&tf. ojufl, ^2:71(51):^ ^>^HS?iH«-frq^(52)S 

d)o]Ej# o] c-flolEl^- ^^1 14(40)^^.3. 

i=r. ^r^xr ^S^^r €S^(FSK: Frequency Shift Keying), 

^l#^S«o v ^(ASK: Amplitude Shift Keying) SE^ *£2«<HHPSK: Pulse Shift 

Keying) *rM-« ^ ^r-^r^ ^i=r. 

^-71^ ^ ^ofl ^j-ig, ojoil nj-ej- A>^-sl^ ^4^1- ^*l-7fl 
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tfl^S] cflolEjt $5- 7}^}^ ^3L7]^ xfloflA^V ^S)^ £_<£s§ 

# ^ SMI ^4. 

K-Balise(50)5.^E^ *H»)-°>Efl 14 (40H ^#^1 ^l^-^^l^ °1 ^S-i! 

^€ ^ ^-S7)(44)<HH 4^(decoding)5H , ofl o] e-] 

^7) -4^cq 3)o]Ei^-A}£- ^J-o_Hfl 1^(40)^ K-Bailse(50) ^31 
S ^711- -fr^slTfl S>H.S cflolE]^ ;§3H1- J±#^ ^ SlTfl ^tf. 

M- d >7>, K-Bali.se(50)^ ^^r^l(55)^ K-Bal ise(50)^ a^J 

IE 3^r ^>^(2)^ ^^0] s. S 7l e) ^1^71(23)1- #4 

^Tfl *4^*}7} ^ 5L^o|t}. £ 3*fl 5.*}%. w>sq. ^o], ^. a ^Bl^ol7l(23)^ 
*HHSH3.^H(23a)2|- *1#*> ^S. DB(23b) ^ 4^7l(23c)^- ^^cf. <^7] 

n>olHS.^S4^(23a)^ ^£^^71(21), -g-g-^sK- #171(22), GPS 
(27), 7$£_ DB(23b) ^ ^S7l(23c) ^^E| ^ ^^-» *r4l*H 

(23a)^ ^51^71(21)5.-^ ^l^THBl^^, -g-^s^ ^71(22)5.^ 

GPS ^71(27) X-g^l^iL*, *1#*> ■ DB(23b)5.-?- 

Bi ^l^*, -g-^sK- ^71(22)^1 ^sfl 0.^4^ ^ 

3L7) (23c) AljL^ji-g. ^A]^ <gA> ^elW. ^7lA^ ; x]^} ^ 

DB(23b)^ o^^i ^ ^ ^ajj^^ajjo^ ^ o. q.^ 
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<96> °}7H ( X^*]^JiL^ GPS ^7l<Hl S.*\S\o] 91°-^, 

$ € ^ K-Balise 5J #£^#7]«4^ ^*13J£ ^ 

°fl ^JE^f isRr 3*1 7 }*J- W>^-3]^H, ^"71 It- 

Bali se, #H^j#7l, GPS ^7l<*M ^ S^-sRr t.}^ 

<97> £ 4fe K-Balise^ *IH ^1^ 7 fl^^- M-hJ-^^ SE^o]^. £ 4^ 5.X\Q 

K-Balise^ ^^^o.s *l#ofl nfl^s)^ o^jl cH^flsl K-Balise-I- 

(62)°1 ^^tf.' ©le].^. Aj^Eflo. ^^ofl o^tb 

Balise* _*«fl SKJ-^M-^ ^oIe^x^ <>1*11 sHfr^l 3. 

<98> £ 5^ 71^51 ATS^ £ ATPS«fl tflt!: ^^^t ^ja^go] 

cf. ATS ^€^H 7)1 ^olHl^lnV, ATPS ^H^Kd^r 

^^s}^ n 1 *}*- *>H-^ ^rflS *M 57fl5l *1#*>7> 

34-20 



£ 1020030044620 

^4^1 44 ^p-^s. <I4£-*3 ^Ji^S.-!- ^llWTfl 44. 
ATSxr 4W4 Ajjrofl 4€- ^4^1 44 ?|£ ^tS. ^d] 4^ 

-f-ofl.^&ol ?L>tS U^^E. ol^> S ^J=^H44. -$7) ATS^r 5^ 

<99> ^ 1^4 ATPS^r #44 ATS°fl ^-S7is](distance-to-go)# 7f\-*±-&} 

jL °m <y4*H 3 #4^1 *}%-SLS. 1*1-!- =34*1^ ^<a^l# ^IS. tb4, ^ 
ATPS^r 4^-M 4tb ^-JLTH^ 4<H^. ^^..g-^o. ^7M^ ^ oXjl, <i44 
^ ^^H3 ^ xj-^-^iLl- xl^n^ ^ jnsJtiH ^4^ofl 4^ 

4. 44*1 £ 54 4<a^^7fl <i4£^* 4°l^i ^^ai^ ^ ojcj-. 
<ioo> (^2aH) 

<ioi> ^4 ATPS^ 4^a} ^^4 ^^-^Aj- sfl^ s.^ o.^ ^4. ATPS 

: ^7}^ 3-5^ a] ^44 ATS ^4* ^iAS Aj-g-^- ^Ji, 444 ^ofl ^4 
7fl%= 4^*1-32-^ «?>^i£7> ^=^4. 3^ ^1^^ S^4 ^S.*fr<# 2^7§ -g: 
^Aj^ ^ 0^4. ATPS^ ^ l^oj 7>^§H 45^14 5- 

<102> ^4 ATPStt 7l§ Aj^-g. acfll A}-^ ^ Sa^-S.^- nfl-f ^14°14. 

ATPS^r K-Balise4 ^7l# 60cm x 30cm5. ^- xr|) , ^tfl 4rM^jA] 4^ 140} ^ 
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£ 200km/h«Hl>H 12ms ^-§r ^s>5.S o]^^- ^*]# 7l^o_S *Hj-«?H|i+I- ^ 
Tfl/^l^Rr ^ol m>^§>4. ^.^AiTie)^ ^o>Elli4<4 K-Balise^l o> 

^ *Hir 3M #^f. 

<i03> ^S«J-^£r ^A"t ^S^(FSK), ^S^(ASK) €^ 

(PSK) *>M-# 

<104> Oj 7^ Aj-A] ^§>^ Aj-Al ^^^(^c^ ^5(-^)7> 50 Khz vfl^l l 

Mhz ^5}-JL 7>^^, HH^^r ^EflS M-E^-M-Jl -i- 

^S-Tr 7fl^<H ^^Hr^ 1/3 o^ ^^o| ^r= S ^jt. 50 Kbps o^ 

<ios> 4^1, ATPSfe 7l^^r MlsrM 2>-°^ K-Balise# 

-B-S^^l- ^-g-*V jL#^<y ^*lH^Hdo- ^ ^Jl, K-Balise^ *HJ-<£e]1 

M-^ -§-*() 71 ATS 3LfQtb*\ ATS^f ATP 7)^* ^-g-^- 

> sat 
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<io?> ^o]] ^s>^, zl)o]B\ -g-A]^^. o)£.z>}c$ ATS^I 7}^ ^-g-*> 

xr ATPS# ^ ATPS^r *Hh£*l3Ji ^ * £^iL2:7)^ 

ATS ^sHr°fl *H3E ^-TVrt ^JE*]H# Jl#^^S ^« ^ ilcf. 

<108> ATPS^cr ^^cHH °lHi-^^l« 0 >^# *flI»i5}jEL5. ^^Hr 

<i09> l£tt, ^l^iLofl -=-^7^ ^H^l Jl#^# 1HM*1 -id^ %-g-#^ 

^ ^ 5£-°>l K-Balise, #J£^#7l SLfe GPS ^7l# ^§-*|| 

t -.? at h-. 

<H0> ^1, <£o|} 4^ ^-§-51^ ^=Hr* tfl^o^ cflolB]« ^«Hr ^ 
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1] 

ATS 7]^2f ATP 7)^8; ^*Rr ^7fl^ sjss *HJ-*> S 

^4 ^7l* ^^-Al^ *MK>3lM-, ^ofl j^tg 

^H^-fh^^H ^€ ATS ^ m^-lt ^]o)^x\6\] 

3*1- K-Balise^, <#7\ K-Balise^l ^1^^. 31. °M* .^^.SSnefl 

[^^■*J- 21 

ATS *1#*}<4 *HKNlM-sl -g-^ofl o^§>c^ ^^5}^!- ^i*H=- 71 
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K-Balise4 W^l^ «fl^?>4 ^iL(^]^]3-^iL, 

#^5>t^ S*H1 ^1*3: ^JiM- ^-^1 Tfl^-^-Jl ^S.JE. 

ats atp ^ltHrS* e^^. ^4 4^ ^m*>7i 

[3^8- 3] 

• ^■71' GPS<^1 ^ 4^=4 *fl**fe GPS 
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13 ^ 4] 

*ll 2%H1 91°]*], 

13 T 1 * 51 

^.^>J1 O]^- J$X\ ;*U^H, ^1I£21S.^ tfl^- Al^^ol Cf=. ^ £ ^ cfl^- 

[3^8- 6] 

c-ilolBlw11ol^5|. <g *l^-*> DB^-; 
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1^^* 7] 

^^4^1 ^ ^l^U-l- #^s>^, K-Balise^ e^i)^ cfl 
*H 1^1 5^*1, 

^-7l K-Ba.lise^ tfli-Hl e^s)^ ^o]e] ^O^o. 

A oM *Hb>*Hfli-Nr dfc^^ 1*> * 2^1- S^(L1,L2) ^ l*>^H£r 
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BaliseolH cfl ^1 Ei # c]^^ (decoding)^ ^-2:7)5. ^^tt 3}-§- ^ 

r^n 1 "* io] 

K-Balisefe ^H^EflM-^ ^^sK^l ^^HM! L3^ C3 

t^B, #^^71 ^ K-Balise^l ^l^^^l ^ 

^ 7>7l^l^( se lf-test) ^ ^^7)^ ^1^-^15. ^5]^ 

[3^8- 11] 

^■71 ^^^i S Al7l^ GPS ^7l * ^iL7l^lf ^ ^*H| 
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[^^a- 12] 

[3^* 131 

H(Read/Write)# ^-§-*]-Tr -R-^^«1(USB) 7>= Sife #efl X\ nflse) ?}^<y± ^ 

I^T 1 * 14] 

4 4*J- 5E^r *fl 13^1 $X^, 

^71 ^71^-^1 oil 71^-5}^ ^l^iL^l -H^^ti^ W H^5]b ^ 

^-3} ^^S^l^- ^H^H, ^-71 *]^J±^.7}-^ 
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-Tats n&n) — (K-Baiise} 
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[5L 3] 
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[5L 4] 



K-Balise 




-„-„-- — 1 „-_. ^— ■„-„_- 

H aim «■« Ai^a H h aim asi Ai^a p H aim a§i Ai^a p 



7 



61 



SB 3M8 Al^g 

I 
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5] 
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